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PROBLEM TO BE SOLVED: To surely detect mfsconnection of the electric systems of motors which 
rotate wheels, by combining conducting conditions of the electric systems of individual motors 
detected by a conducting condition detectsng means, and judging misconnection. SOLUTION: 
Concerning the power lines 83, 85 of wheel motors 15, 17, voltage monitoring is performed using 
voltage sensors 50, 51 and their results are sent to motor control units 35, 37 af $d conducting 
conditions are detected. It does not matter if currents are monitored in place of voltages here. If it is 
made possible beforehand to judge misconnectlon of the electric systems of the wheel motors 15, 17 
dividing its event, its dealing becomes easy even if misconnection occurs. Consequently, it becomes 
possible not only to detect occurrence of misconnection simply and solely, but also to judge easily 
how the condition of the misconnection is, if the conducting conditions of the two wheel motors 15, 17 
are combined and judgment is performed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by connputer. So the translation may not reflect the original 

preclsely. 

2-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An erroneous connection sensing device of an electric motor which is attached to a vehicle 
which has at least two electric motors which make a wheel rotate, and detects erroneous connection 
of electric system of each of said electric motor characterized by comprising the following. 
A connecting-conditions detection means to detect connecting conditions of said electric system of 
each of said electric motor. 

An erroneous connection judging means which judges erroneous connection combining connecting 
conditions of each of said electric motor detected by said connecting-conditions detection means. 

[Claim 2]An erroneous connection sensing device of the electric motor according to claim 1, wherein 
said wheel rotated with said electric motor is attached to said vehicle as the left wheel and a right 

wheel. 

[Claim 3]Said wheel driven with said electric motor is attached to said vehicle as the left wheel and a 
right wheel, An erroneous connection sensing device of the electric motor according to claim 1 or 2 
attaching to said vehicle so that phase contrast may arise in a regeneration volts alternatrng current 
with mutual said electric motor which drives said left wheel and said electric motor which drives said 
right wheel. 

[Claim 4]An erroneous connection sensing device of the electric motor according to any one of 
claims 1 to 3 being a power source wire in which said electric system supplies alternating current 
power for rotating said electric motor to said electric motor. 

[Claim 5]An erroneous connection sensing device of an electric motor which is attached to a vehicle 

which has at least two electric motors which make a wheel rotate, and detects erroneous connection 

of electric system of each of said electric motor characterized by comprising the following. 

A connecting-conditions detection means to detect connecting conditions of said electric system of 

each of said electric motor using regenerative power generated by said electric motor. 

An erroneous connection judging means which judges erroneous connection based on connecting 

conditions of each of said electric motor detected by said connectin^conditions detection means. 

[Claim SjAn erroneous connection sensing device of the electric motor according to claim 5, wherein 
said wheel rotated with said electric motor is attached to said vehicle as the left wheel and a right 
wheel. 

[Claim 7]Said wheel driven with said electric motor is attached to said vehicle as the left wheel and a 
right wheel, An erroneous connection sensing device of the electric motor according to claim 5 or 6 
attaching to said vehicle so that phase contrast may arise in a regeneration volts alternating current 
with mutual said electric motor which drives said left wheel and said electric motor which drives said 
right wheel. 

[Claim 8]An erroneous connection sensing device of the electric motor according to any one of 
claims 5 to 7 being a power source wire in which said electric system supplies alternating current 
power for rotating said electric motor to said electric motor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to the erroneous connection sensing device of the 
electric motor which detects the erroneous connection of the electric system of an electric motor 
which makes a wheel rotate. 
[0002] 

[Description of the Prior Art]The thing of the statement, etc. are known by JP,8-289409,A as a 
vehicle which has an electric motor. The electromobile is indicated by JP,8-289409A this 
electromobile rotates a wheel with an electric motor, and the electric system for an electric power 
supply etc. is connected to this electric motor. 
[0003] 

[ProblemCs) to be Solved by the Invention] However, about the mechanism in which the faulty wiring of 
electric system mentioned above is detected, any indication is not carried out to the publication- 
number No. 8289409 gazette mentioned above, either When erroneous connection of the electric 
system of an electric motor is carried out, it cannot be overemphasized that the electric motor does 
not operate normally. For this reason, it is necessary to attach to a vehicle the mechanism in which 
the erroneous connection of the electric system of an electric motor is detected. 
[0004]When using an electric motor for the driving source of a vehicle, use together with a gasoline 
engine, rotate a front wheel (main driving wheel) with an engine, a rear wheel (auxiliary driving wheel) 
is made to rotate with an electric motor, and this electric motor can also be made removable. In such 
a case, it also enables a user to sell an electric motor as an option, and to also consider performing 
the inclusion to the rear wheel of an electric motor by a dealer etc., and to detach and attach this. 
For this reason, even if it is a case where an electric motor is attached by a dealer, and a case where 
it is attached by the user, to make a vehicle carry the device which detects whether there is any 
erroneous connection in the electric system of an electric motor is desired. 

[0005]Therefore, the purpose of this invention is to provide the erroneous connection sensing device 
of the electric motor which can detect certainly the erroneous connection of the electric system of 
an electric motor which rotates a wheel. 
[0006] 

[Means for Solving the Problem]This invention is attached to a vehicle which has at least two electric 
motors which make a wheel rotate, and the first invention according to claim 1 is characterized by 
that an erroneous connection sensing device of an electric motor which detects erroneous 
connection of electric system of each electric motor comprises^ the following. 

A connecting-conditions detection means to detect connecting conditions of electric system of each 

electric motor. 

An erroneous connection judging means which judges erroneous connection combining connecting 
conditions of each electric motor detected by a connecting-conditions detection means. 

[0007]For this reason, according to the invention according to claim 1, since it judges whether 
erroneous connection occurs combining connecting conditions about electric system of two or more 
electric motors carried in a vehicle, erroneous connection of electric system between two electric 
motors is detectable. 

[0008]The second invention according to claim 5 is attached to a vehicle which has at least two 
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electric motors which make a wheel rotate, and this invention is characterized by that an erroneous 
connection sensing device of an electric motor which detects erroneous connection of electric 
system of each electric motor comprises the following. 

A connecting-conditions detection means to detect connecting conditions of electric system of each 

electric motor using regenerative power generated by electric motor. 

An erroneous connection judging means which judges erroneous connection based on connecting 
conditions of each electric motor detected by a connecting-conditions detection means. 

[0009]When an electric motor generates regenerative power according to the invention according to 
claim 5, can detect a connected state of electric system of an electric motor using this regenerative 
power, and At for this reason, this time. After terminating a check of whether electric system of an 
electric motor has erroneous connection, electric power can be supplied to an electric motor. As a 
result, since it becomes unnecessary to supply electric power before completing a check of whether 
there is any erroneous connection detection, it will become desirable on circuit protection. 
[0010]The invention according to claim 2 or 6 is characterized by attaching to a vehicle a wheel 
rotated with an electric motor as the left wheel and a right wheel in the invention according to claim 
1 or 5, respectively. At the time of a run of a vehicle, since it rotates to an opposite direction 
mutually, the left wheel and the right wheel are considered, also when the left wheel is mistaken for 
the right wheel, for example when this left wheel and the right wheel have erroneous connection, or 
the right wheel is mistaken for the left wheel and it drives. In this case, it may be controlled to cause 
an action completely opposite to an action which a vehicle expected. According to the invention 
according to claim 2 or 6, since it is certainly detectable that an electric motor on either side has 
erroneous connection, such a thing can be prevented certainly. 

[001 1]The invention according to claim 3 or 7, Respectively in an invention given in claim 1, 2, claim 5, 
or 6, It is characterized by attaching to a vehicle a wheel driven with an electric motor as the left 
wheel and a right wheel, and being attached to a vehicle so that phase contrast may arise in a 
regeneration volts alternating current with mutual electric motor which drives the left wheel and 
electric motor which drives the right wheel. 

[0012]For this reason, when regenerative power is generated by electric motor, generating of a noise 
by electric pulsation generated in a power source wire which collects regenerative power, and a 
power source wire that a power source wire about an electric motor on either side is especially 
bundled by one can be controlled. If phase contrast is set up negate mutually electric pulsation 
generated in a power source wire of an electric motor on either side, it will also become possible to 
control generating of a noise more effectively. 

[0Q13]The invention according to claim 4 or 8 is characterized by electric system being a power 
source wire which supplies alternating current power for rotating an electric motor to an electric 
motor in any of claims 1-3, or the invention according to any one of claims 5 to 7, respectively. For 
this reason, electric power is supplied to an electric motor, and when regenerative power is 
generated, erroneous connection of a power source wire which collects regenerative power can be 
detected, and an electric motor can be made to drive in the normal state. Erroneous connection is 
certainly detectable, although especially a power source wire of an electric motor may have two or 
more power source wires in one electric motor, erroneous recognition of these power source wires is 
carried out and erroneous connection is easy to be carried out. 
[0014] 

[Embodiment of the InventionjFirst, the embodiment of the erroneous connection sensing device of 
the electric motor of the first invention indicated to claim 1 is described. 
[0015] Drawing 1 is a system chart showing the composition of the vehicle 1 by which one 
embodiment of the sensing device of the first invention is carried. This vehicle is a vehicle of the 
two-sort drive system which drives the right-andHeft front wheels 3 and 5 by the gasoline engine 11, 
and drives the right-and-left rear wheels 7 and 9 with the wheel motors 15 and 17 which are electric 
motors. Since it is proposed as a wheel motor in order to raise the driving efficiency at the time of 
driving a wheel with an electric motor, and all or some of motor is stored in the wheel of a wheel, The 
rotation driving force of a motor rotor is directly transmitted to a wheel, and it has the advantage 
that there is little energy loss in a transmitting-driving--force course. And by the vehicle of this 
embodiment, a wheel motor can carry selectively. Below, the composition of this vehicle 1 is 
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explained. 

[001 6]The right-and-left front wheels 3 and 5 are rotated by the gasoline engine 1 1 which is the main 
source of power, and rotate the right-and-left rear wheels 7 and 9 with the respectively removable 
wheel motors 15 and 17. Thereby, this vehicle 1 can run with a four-wheel drive. It is supposed that 
the wheel motors 15 and 17 can be removed in a user, and it is also possible to run by two-"wheel- 
drive [ only by the gasoline engine 11 ] by using the right-and-left rear wheels 7 and 9 as the usual 
coupled driving wheel. Thus, when attaching again once removing the wheel motors 15 and 17 which 
are electric motors, it is apprehensive also about carrying out erroneous connection of the electric 
system. Even if this invention is such a case, it also enables it to detect erroneous connection 
certainly. 

[0017]Like what was carried in the usual gasoline engine vehicle, the output control of the engine 11 
is carried out by the opening adjustment of the throttle valve 13, etc., and the opening of the throttle 
valve 13, It is controlled by the instructions from the electronic control unit (ECU) 27 of the 
electronically-controlled-gasoline-injection device (EFI) according to accelerator pedal operation. 
[0018]The driving force of the wheel motors 15 and 17 is used auxiliary, and it is used as auxiliary 
power in the case of an ascent hill run, or it is used for the attitude control at the time of revolution. 
Such wheel motors 15 and 17 are attached to the wheel support attached to the suspension arm with 
the right-and-left rear wheels 7 and 9. The rotor of each wheel motors 15 and 17 is combined with 
each axle hub of the right-and-left rear wheels 7 and 9. 

[0019]The wheel motors 15 and 17 are driven by the electric power supply from the electronic 
control unit (ECU) 31 for performing drive controlling of the whole wheel including the drive control of 
the order ring, and are controlled. This vehicle control ECU31 is provided with the vehicle control 
section 33, the motor control sections 35 and 37, and the inverter parts 39 and 41. The motor control 
section 35 and the inverter part 39 supply the controlled electric power to the left-hand side wheel 
motor 15, and the motor control section 37 and the inverter 41 supply the controlled electric power 
to the right-hand side wheel motor 1 7. 

[0020] Connector coupling of the vehicle control section 33 is carried out to the electronic control 
unit (ECU) 29 of an anti-lock brake system (ABS) and EFI-ECU27 which control operation of a brake 
via the connectors 73 and 71, respectively. Connector coupling of the vehicle control section 33 is 

carried out via the connector 67 to various sensors. 

[0021] As various sensors. The rudder angle of the front wheel which is a steering wheel. The gear 
shift position of the transmission of the accelerator sensor 55 which detects, the amount of treading 
in of accelerator openings, i.e., amount, of the rudder sensor 54 and an accelerator pedal to detect, 
the brake sensor 57 which detects whether the brake pedal is stepped on, and an engine drive 
system. The angle-of~traverse speed of the shift position switch 59 and a vehicle to detect The 
acceleration of the longitudinal direction of the yaw rate sensor 61 to detect and a vehicle. There are 
the acceleration sensor 65 before and after detecting the acceleration of the cross direction of the 
lateral acceleration sensor 63 to detect and a vehicle, the PKB sensor 77 which detects the on-off 
state of a parking brake, the wheel speed sensor 19 which detects the speed of a front wheel 
independently, respectively, and 21 grades, 

[0022] Connector coupling of the inverter parts 39 and 41 is carried out to DC to DC converter 43 by 
the connectors 69 and 79, and connector coupling of DC to DC converter 43 is carried out to the 
battery 45 which has the voltage of 12-volt (V) via the connector 81. 

[0023]The vehicle control section 33 performs drive controlling of the vehicle 1 whole based on the 
output of these sensors. Therefore, drive controlling of the wheel motors 15 and 17 is also performed 
with a natural thing. That is, according to the algorithm set up beforehand, the output of the inverter 
parts 39 and 41 is adjusted based on the output from various sensors including the wheel speed 
sensors 19 and 21, or the rotation sensors 23 and 25 and the accelerator sensor 55 which are 
mentioned later, and the drive of the wheel motors 15 and 17 is controlled. 
[0024]The vehicle control section 33 is provided with the function to perform the self^test of 
whether the normal wheel drive by the wheel motors 15 and 17 is possible, besides the function which 
controls the wheel drive 15 and 17, i.e., wheel motors, and the engine 1 1. It is because it is necessary 
to check at least whether the wheel drive by the wheel motors 15 and 17 is possible before a run 
from the wheel motors 15 and 17 being the removable things attached selectively if needed and 
vehicle control-section 33 self needs to get to know whether a four-wheel drive is possible for the 
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vehicle 1 . 

[0025]Whether what we do with the drive controlling of the wheel motors 15 and 17 should just 
determine the algorithm of the vehicle control section 33 based on the design concept over the 
vehicle 1, For example, in using in order to assist the front-wheel drive power which is main driving 
force in the case of an uphill run. What is necessary is just to perform control which is rotated at the 
speed according to the wheel speed at that time, when it detects that it is a slope run from the 
output of the accelerator sensor 55, the shift position switch 59, the wheel speed sensor 19, and 21 
grades. It is also possible to use as alternative power at the time of an engine trouble occurring, and 
it is also still more possible to use for the attitude control at the time of a turning travel. 
[0026]Below, in order to explain simply, one revolution of the rotor in the wheel motors 15 and 17 
explains using a model which becomes a round term of the regenerative power generated by the 
wheel motors 15 and 17. Although the example of the wheel motors 15 and 17 in the case of actually 
being attached to a vehicle is shown in dr awing 5 . this is mentioned later 

[0027]As shown in the outline perspective view of drawing 2, the wheel motors 15 and 1 7 are three 
phase alternating current synchronous motors, and supply and rotate three phase alternating current 
electric power from the inverter parts 39 and 41. Three phase alternating current electric power is 
supplied as U phase, V phase, and a W phase to three coils of the stators 1 5a and 17a in the wheel 
motors 15 and 17, respectively. Three phase alternating current electric power is supplied to the 
wheel motor 15 of the left rear wheel 7 via the power source wires 83U, 83V, and 83W (the power 
source wire of these is also collectively called power source wire 83), The wheel motor 17 of the right 
rear wheel 9 is supplied via the power source wires 85U, 85V, and 85W (the power source wire of 
these is also collectively called power source wire 85). Each phase of the wheel motors 15 and 17 is 
arranged so that it may become equivalent to the center. 

[0028]On the course of the power source wires 83 and 85 between the inverter parts 39 and 41 and 
the wheel motors 15 and 17, as shown in drawin g 1 , the relays 84 and 86 are attached. Turning on 
and off of the relays 84 and 86 is controlled by the motor control sections 35 and 37, respectively, 
and supply of the electric power to the wheel motors 15 and 17 can be made to intercept^by nicking 
the relays 84 and 86 off. 

[0029]It is related with the power source wires 83 and 85 of the wheel motors 15 and 17, voltage 
monitoring is performed between the relays 84 and 86 and the inverter parts 39 and 41 using the 
voltage sensors 50 and 51, and this result is sent to the motor control sections 35 and 37. It may 
carry out by supervising voltage, it replaces with voltage, and may be made to supervise current as 

detection of connecting conditions is performed here. 

[0030]As shown in drawing 1 and drawing 2, the rotation sensors 23 and 25 called a resolver are 
attached to the wheel motors 15 and 17, respectively. The coil is built in the inside and the rotation 
sensors 23 and 25 can detect the position of the rotor (not shown) of the wheel motors 15 and 17 
with high precision using this coil. According to these rotation sensors 23 and 25, the revolving speed 
of a rotor, i.e., rear wheel rotating speed, is also detectable from the variation of not only the position 
of a rotor but the position within fixed time. 

[0031] As the wheel motors 15 and 17 mentioned above, when being attached to the body, as shown 
in drawing 2 , it is attached to the vehicle 1 so that phase contrast may arise in a mutual regeneration 
volts alternating current. That is, the stator 15a of the wheel motor 15 which makes the left rear 
wheel 7 rotate is attached to the suspension member 18 of the vehicle 1 so that the coil of the U 
phase may have an angle of +theta to the perpendicular upper part. On the other hand, the stator 17a 
of the wheel motor 1 7 which makes the right rear wheel 9 rotate is attached to the suspension 
member 18 of the vehicle 1 so that the coil of the U phase may have an angle of -theta to the 
perpendicular upper part. 

[0032]The power source wires 83 and 85 which collect the regenerative power which supplied electric 
power to the wheel motors 15 and 17, and was generated by the wheel motors 1 5 and 17, As shown 
in drawing 2 , it is common for it to be bundled, to be connected by the connector 69 to vehicle 
control ECU31, and to be connected to a control section in this way. 

[0033] Here, the voltage of the regenerative power generated by the wheel motors 15 and 17 does not 
serve as an exact sine curve as shown in dravying 3, and there is a slight change to an exact sine 
curve. For this reason, if the voltage of one three phase of the two wheel motors 15 and 1 7 is 
compounded, it always will not become zero but voltage pulsation will occur. If it is attached to the 
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vehicle 1 so that the phase of regenerative power with the two mutual wheel motors 15 and 17 may 
be in agreement, if the power source wires 83 and 85 are bundled at this time, mutual voltage 
pulsation will be promoted mutually and it will become a cause of noise generating. Since the unit 
influenced by electrical noise, such as various ECUs, is carried in many cases, I would like to control 
generating of such a noise around the bundled power source wires 83 and 85. 
[0034]Since it has attached to the vehicle 1 here so that phase contrast may arise in a mutual 
regeneration volts alternating current as the wheel motors 15 and 17 mentioned above. As shown in 
draw ing 3, it is lost that the voltage pulsation by the regeneration voltage generated by the wheel 
motors 15 and 17 promotes each other, and it can control generating of a noise. The phase contrast 
at the time of being shown in dr a w ing 2 is set to 2 theta. If the wheel motors 1 5 and 1 7 on either side 
are especially attached to a vehicle with phase contrast which offsets the electric pulsation 
generated with regenerative power, it is also possible to control generating of a noise further. 
[0035]When there is nothing then and the volts alternating current for a drive is supplied to the wheel 
motors 15 and 17 on either side about recovery of regenerative power at the time of a drive, it can 
be coped with by supplying so that phase contrast may arise in the volts alternating current for a 
drive between the wheel motors 15 and 17 on either side by vehicle control ECU31, 
[0036] Drawing 4^is a flow chart which shows the erroneous connection detection control of the 
electric system of the wheel motors 15 and 17 in the vehicle shown in drawing 1 . 
[0037]Here, the following level 1 - the phenomenon of five are detected as erroneous connection of 
the electric system of the wheel motors 15 and 17. 

Level 1 Unconnected level of signal wires 24 and 26 of rotation sensors 23 and 25 2:. Unconnected 
level of power source wires 83 and 85 of wheel motors 15 and 17 3:. The right-andHeft reverse- 
connection level 5 of the signal wires 24 and 26 of the right-and-left confusion erroneous-connection 
level 4:rotation sensors 23 and 25 of the power source wires 83 and 85 of the wheel motors 15 and 
17: Phase confusion erroneous connection in each ring of the power source wires 83 and 85 of the 
wheel motors 15 and 17 [0038]Thus, if the phenomenon is divided and it enables it to distinguish the 
erroneous connection of the electric system of the wheel motors 15 and 17, correspondence will 
become easy even if it is a case where erroneous connection occurs. 

[0039]Although it is control at the time of actual erroneous connection detection, first, immediately 
after making the ignition switch 75 one, a shift lock is carried out and the vehicle 1 is changed into a 
run disapproval state (Step 100). At this time, the relays 84 and 86 are turned OFF and electric 
power is not supplied to the wheel motors 15 and 17. 

[0040]Next, it makes it energize in a tentative way to the coil in the rotation sensor 23 and 25 
whether there is any flow of the rotation sensors 23 and 25, and it is judged (Step 101). Detection of 
an energization condition is performed on the course of the signal wires 24 and 26, and is judged 
based on a pressure value or a current value. When either or the both sides of the rotation sensors 
23 and 25 does not energize but Step 101 is denied, control of the wheel motors 15 and 17 is 
forbidden as not having connected the signal wires 24 and 26 of the rotation sensors 23 and 25 (level 
1) (Step 102). 

[0041]When it is judged that the signal wires 24 and 26 of the rotation sensors 23 and 25 are 
connected in Step 101, it is judged by the wheel speed sensors 19 and 21 whether front wheel speed 
is zero (Step 103). It is for checking that the vehicle 1 is a halt condition, before performing 
subsequent control. Here, unless it once stops the vehicle 1 certainly, it cannot progress to the 
following step. 

C0042]Next, in Step 103, when front wheel speed is judged that are zero and the vehicle 1 is a halt 
condition, the relays 84 and 86 are carried out to one (Step 104), and fixed time test energization is 
performed in order to the coil of each phase of the right~and-left rear wheels 7 and 9 (Step 105). 
After checking a halt condition, the relays 84 and 86 are carried out to one in order to prevent a high 
current from flowing into the power source wires 83 and 85. 

[0043]After energizing in the coil of the phase which exists for every ring following Step 105, it is 
judged whether the coil of other two phases also has energization (Step 106). When there is no 
energization in the coil of other two phases and Step 106 is denied after energizing in the coil of the 
phase which exists for every ring, control of the wheel motors 15 and 17 is forbidden as the power 
source wires 83 and 85 about a phase without a generated voltage not being connected probably 
(level 2) (Step 107). 
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[0044]When there is no energization in the coil of other two phases following Step 107, it is judged 
whether the energization is detected with the coil of which phase of the wheel of another side (Step 
108). When energization is not detected in the wheel of another side but Step 108 is dented, the 
relays 84 and 86 are turned OFF with the judgment of the level 2 mentioned above (Step 110). In this 
case, it has not been connected any of the power source wires 83 and 85 they are. 
[0045]On the other hand, in Step 108, when energization is detected with which phase of the wheel of 
another side. It replaces with judgment of the level 2 mentioned above, and although the power 
source wires 83 and 85 are connected, control of the wheel motors 15 and 1 7 is forbidden as 
erroneous connection being carried out between the wheel motors 15 and 1 7 on either side (level 3) 
(Step 109X The relays 84 and 86 are turned OFF also in this case (Step 11 OX As mentioned above, 
when it is Judged that it is level 1 -3, it becomes as [ run disapproval ], 

[0046]Thus, in Step 108, it is distinguished by judging combining the connecting conditions of the two 
wheel motors 15 and 17 whether the situation of erroneous connection is the level 2, or it is the level 
3. Thus, if it judges combining the connecting conditions of the two wheel motors 1 5 and 17, it not 
only can detect the existence of erroneous connection, but it can be distinguished easily what kind of 
thing the situation of the erroneous connection is. 

[0047]On the other hand, in Step 106, when it is Judged that the coil of other two phases also has 
energization after energizing in the coil of the phase which exists for every ring, it is judged whether 
the check ended both wheels (Step 1 1 1X When it is judged that the check has ended both wheels 
normally, control of the wheel motors 15 and 17 is permitted (Step 112X In Step 111, when it is 
judged that the check has ended only one side of the right-and-left rear wheels 7 and 9 (i.e., when 
Step 1 1 1 is denied), it returns to Step 105, and it Judges about the remaining one side. 
[0048] Sub seq u e ntly , it is judged whether the brake lamp and the parking-brake lamp are on, or a 
brake is in a released state by the brake sensor 57 and the PKB sensor 77 (Step 1 13X Here, unless it 
makes a brake into a released state, it cannot progress to the following step. When the right-and-left 
rear wheels 7 and 9 are locked, it is because erroneous connection is correctly undetectable at the 
step after this. 

[0049]here — every ring — d shaft current control — experimental — carrying out (Step 114) — d 
shaft current control is described briefly below. 

[0050]The voltage command of three phase alternating current voltage is obtained as everyone knows 
by processing coordinate conversion etc. to the vector control of a two phase rotation magnetic flux 
coordinate system. In a two phase rotation magnetic flux coordinate system, a volts alternating 
current is controlled by d shaft current and q shaft current, d shaft current is a current component 
which is not related to the size of torque, and is also called magnetizing current. On the other hand, q 
shaft current is a current component to which the torque proportional to the size is outputted, and is 
also called torque current. Such d and q shaft current are compounded and the supply current to a 
motor is generated. 

[0051]That is, if the power source wires 83 and 85 are connected normally, even if it performs only d 
shaft current control, the wheel motors 15 and 17 will not output torque. On the contrary, when the 
power source wires 83 and 85 are not connected normally, it is not a degree which only performed 
only d shaft current control and moves the vehicle 1, but the wheel motors 15 and 17 will output 
torque. At this time, although it is small on the rotor of the wheel motors 15 and 17, a position 
change, i.e., number-ol^rotations change, arises. The rotation sensors 23 and 25 can also detect this 
slight number~of-rotations change. 

[0052]Then, as a result of performing d shaft current control in a tentative way in Step 114, the 
rotation sensors 23 and 25 detect the state of the rotor of the wheel motors 15 and 17, and it is 
judged whether number-of-rotations change has appeared in each ring (Step 115). In advance of Step 
115, it checks that front wheel speed is zero and the vehicle 1 is a halt condition by the wheel speed 
sensors 1 9 and 21 . In Step 1 1 5, the relays 84 and 86 are turned OFF noting that the power source 
wires 83 and 85 are not connected normally, when number~of-rotations change appears at least in 
one side of the right-and-left rear wheels 7 and 9 (i.e., when Step 1 15 is denied) (Step 1 16X 
[0053]Although the level of the erroneous connection is made to become final and conclusive 
following Step 1 16, first, the wheel speed sensors 19 and 21 detect front wheel speed, and it is 
judged whether it is beyond the preset value to which front wheel speed was set beforehand (Step 
1 17X That is, since the relays 84 and 86 are off, the vehicle 1 runs using the engine 1 1 by a driver. 
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and it supervises that the vehicle speed becomes beyond a preset value. Here, unless the front- 
wheel vehicle speed becomes beyond a preset value, it cannot progress to the following step. 
[0054]When it is judged that the front-wheel vehicle speed Is beyond a preset value in Step 1 1 7, it is 
judged whether the front-wheel~speed numerals detected by the wheel speed sensors 19 and 21 and 
the rear-wheel-speed numerals detected by the rotation sensors 23 and 25 are in agreement (Step 
118). When both numerals differ (i.e., when Step 118 is denied), control of the wheel motors 15 and 17 
is forbidden as the rotation sensors 23 and 25 being connected to right-and-left reverse (level 4) 
(Step 120X 

[0055]On the contrary, when front-wheel-speed numerals and rear-wheel~speed numerals are in 
agreement, since the signal wires 23 and 25 are connected correctly, to the left-hand side wheel 
motor 15, the power source wires 83U, 83V, and 83W mistake the phase which should be attached, 
and erroneous connection is carried out (level 5). Or to the right-hand side wheel motor 17, the 
power source wires 85U, 85V, and 85W mistake the phase which should be attached, and erroneous 
connection is carried out (level 5). In this case, it judges that it is the level 5 and control of the wheel 
motors 15 and 17 is forbidden (Step 119). 

[0056]In Step 115, it judges for every [ the right-and-left rear wheel 7 and ] nine, and it is judged 
whether the check ended both wheels (Step 121). When it is judged that the check has ended both 
wheels normally, control of the wheel motors 15 and 17 is permitted (Step 122). In Step 121, when it 
is judged that the check has ended only one side of the right-and-left rear wheels 7 and 9 (i.e., when 
Step 121 is denied), it returns to Step 115, and it judges about the remaining one side. 
[0057]in the detection control mentioned above, when the level of erroneous connection is the level 4 
or 5, a run is permitted — having (Step 112) — the relays 84 and 86 are those which is turned OFF 
(Step 1 1 6), and control of the wheel motors 15 and 1 7 is not performed. For this reason, the wheel 
motors 15 and 17 do not rotate and the right-and-left rear wheels 7 and 9 under run are used as a 
mere coupled driving wheel. 

[0058]By the embodiment mentioned above, one revolution of the rotor in the wheel motors 15 and 
17 explained using a model which becomes a round term of the regenerative power generated by the 
wheel motors 15 and 17. Next, the example of the wheel motors 15 and 17 in the case of actually 
being attached to a vehicle is explained, referring to drawin g 5. 

[0059]The inside of such a wheel motor 15 is shown in dravying 5 (a). The wheel motor 15 currently 
illustrated is a wheel motor of the outer rotor type of 8 pole 9 coil, and has 16 the permanent magnet 
150 and the 18 coils 151. The permanent magnet 150 is uniformly attached to the inner 
circumference of the rotor 15b of ring shape so that the stator 15a side may serve as the south pole 
and a n pole by turns. On the other hand, the coil 151 is attached to the radiate teeth which the 
stator 15a made laminate a steel plate, and were formed. In this motor, 1/8 rotation of the rotor 15b 
in the wheel motor 15 becomes a round term of the regenerative power generated by the wheel 
motor 15. 

[0060]The electrical link situation of each coil 151 is typically shown in drawing 5 ( bX The character 

of "positive" and "reverse" shows whether the coil 151 is a right volume or it is a reverse wind 
among drawing 5 (b). The coil 151 is made into a three-piece lot, and forms one phase, and each two 
phases of every are arranged For example, U phase is made "right, reverse, and positive" by a three- 
piece lot, it is already arranged at the lot at the position which this counters to the center of the 
wheel motor 15, and both are electrically connected. It is the same also about V phase and W phase. 
[006l]What is necessary is to decide the one coil 151 used as a standard, and just to provide phase 
contrast **theta shown in drawing 2 to this, when attaching the wheel motor 15 as shown in drawing 
5_to a vehicle. For example, what is necessary is to just be based on the medial axis X of the one- 
eyed coil 151 of U phase in dr awing 5 if it is the wheel motor 15 shown in drawing 5 . The same may 
be said of the wheel motor 17 of another side. 

[0062]ln this embodiment, since it judges whether erroneous connection occurs combining the 
connecting conditions about the electric system of two or more electric motors (wheel motors 15 and 
1 7) carried in the vehicle, it can be distinguished easily what erroneous connection is carried out. 
That is, it is also considered that the state where it is accidentally connected between two or more 
electric motors although electric system is connected cannot be certainly detected only by seeing 
and detecting only the existence of a flow when there are two or more electric motors although the 
non-connected state of electric system is detectable. Thus, if it judges whether erroneous 
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connection occurs combining the connecting conditions about the electric system of two or more 
electric motors, such a state can not only be certainly detectable, but it can be distinguished easily 
what erroneous connection is carried out. 

[0063]Next, the embodiment of the erroneous connection sensing device of the electric motor of the 

second invention indicated to claim 6 is described. 

[006 4] Drawing 6 is a system chart showing the composition of the vehicle 1 by which one 
embodiment of the sensing device of the second invention is carried. The system of this vehicle 1 
differs from the system of the vehicle in which only the position which detects the energization 
condition of the power source wires 83 and 85 of the wheel motors 15 and 17 is shown in drawing 1. 
For this reason, the numerals same about the same component part as the system shown in drawing 
1 are attached, and that explanation is omitted. 

[0065]In the vehicle 1 shown in drawing 6 , it is related with the power source wires 83 and 85 of the 
wheel motors 15 and 17, and between the wheel motors 15 and 17 and the relays 84 and 86, the 
voltage sensors 52 and 53 are performing voltage monitoring, and this result is sent to it at the motor 
control sections 35 and 37. 

[0066]Drawing 7 is a flow chart which shows the erroneous connection detection control of the 
electric system of the wheel motors 15 and 17 in the vehicle shown in drawing 6 . Also in this 
detection control, the level 1 - the phenomenon of five which were mentioned above are detected as 
erroneous connection of the electric system of the wheel motors 1 5 and 17. 

[0067]Although it is control at the time of actual erroneous connection detection, the vehicle 1 is 
first changed into a run disapproval state immediately after making the ignition switch 75 one (Step 
200). At this time, the relays 84 and 86 on the power source wire 83 and 85 of the wheel motors 15 
and 17 are turned OFF, and electric power is not supplied to the wheel motors 15 and 17. 
[0068]Next, it makes it energize in a tentative way to the coil in the rotation sensor 23 and 25 
whether there is any flow of the rotation sensors 23 and 25, and it is judged (Step 201). Detection of 
an energization condition is performed on the course of the signal wires 24 and 26, and is judged 
based on a pressure value or a current value. When either or the both sides of the rotation sensors 
23 and 25 does not energize but Step 201 is denied, control of the wheel motors 15 and 17 is 
forbidden as not having connected the signal wires 24 and 26 of the rotation sensors 23 and 25 (level 
1) (Step 202). In this case, the rotation sensors 23 and 25 cannot detect wheel speed of the right- 
and-left rear wheels 7 and 9, and it becomes as [ run disapproval ]. 

[0069]When it is judged that the signal wires 24 and 26 of the rotation sensors 23 and 25 are 
connected in Step 201, it is judged by the wheel speed sensors 1 9 and 21 whether front wheel speed 
is zero (Step 203). Here, unless it once stops the vehicle 1 certainly, it cannot progress to the 
following step. It is completely the same as that of the case of the detection control shown in drawing 
4 mentioned above so far. 

[0070]In Step 203, when front wheel speed is judged that are zero and the vehicle 1 is a halt 
condition, the run disapproval state by a shift lock etc. is canceled, and a run is permitted (Step 204). 
At this time, since the relays 84 and 86 on the power source wire 83 and 85 are not carried out to 
one, electric power is not supplied to the wheel motors 15 and 17. When running, it will run with the 
engine 1 1. 

[0071]Next, it is judged whether the brake lamp and the parking-brake lamp are on, or a brake is in a 
released state by the brake sensor 57 and the PKB sensor 77 (Step 205). Here, unless it makes a 
brake into a released state, it cannot progress to the following step. Next, the vehicle 1 runs by a 
driver and it supervises that the front wheel speed becomes beyond a preset value (Step 206). 
Unless the front wheel speed detected by the wheel speed sensors 19 and 21 becomes beyond a 
preset value, it does not shift to the following step. 

[0072]It is judged whether the front-wheel-speed numerals (if it is + and is advance and - it will go 
astern) detected by the wheel speed sensors 19 and 21, and the rear-wheel-speed numerals 
detected by the rotation sensors 23 and 25 are in agreement in the place where front wheel speed 
became beyond a preset value (Step 207). When both numerals differ (i.e., when Step 207 is denied), 
control of the wheel motors 15 and 17 is forbidden as the rotation sensors 23 and 25 being 
connected to right-and-left reverse (level 4) (Step 208). 

[0073]When it sees from the outside of the vehicle 1, in order that the right-and-left rear wheels 7 
and 9 may carry out counterrotation mutually, ft is because the speed numerals detected by the 
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rotation sensors 23 and 25 will become contrary to the speed numerals (= the actual direction of 
movement of the vehicle 1) of the right-and-left front wheels 3 and 5 detected by the wheel speed 
sensors 19 and 21 if right-and-left reverse connection of the rotation sensors 23 and 25 Is carried 
out. 

[0074]When a wheel runs, the right~-and-left rear wheels 7 and 9 can rotate, and regenerative power 
can be generated with the wheel motors 15 and 17. Here, the voltage by this regenerative power 
judges whether it has generated in three phases each of the right-and-left rear wheels 7 and 9, and 
all a total of six phases (Step 209). When there is no generated voltage and Step 209 is denied also 
with one phase of the six phases, control of the wheel motors 1 5 and 17 is forbidden as the power 
source wires 83 and 85 about a phase without a generated voltage not being connected (level 2) 
(Step 210), 

[0075]In Step 209, when it is judged that the power source wires 83 and 85 are connected also with 
the six phase, it is judged whether the phase continuously expected for every ring of the left rear 
wheel 7 and the right rear wheel 9 has a generated voltage (Step 21 1 ). It can be predicted by 
detecting the rotor position of the wheel motors 15 and 17 with the rotation sensors 23 and 25 in 
which phase the voltage by regenerative power occurs. When there is no generated voltage in the 
phase expected by any of the right-and-left rear wheels 7 and 9 they are and Step 209 is denied, 
control of the wheel motors 15 and 17 is first forbidden as erroneous connection of the power source 
wires 83 and 85 being carried out between the wheel motors 15 and 17 on either side (level 3) (Step 
212). 

[0076]The three phase of U phase, V phase, and W phase judges whether voltage is generated in a 
cycle of 120 degree as the prospective turn following Step 212 for every ring of the left rear wheel 7 
and the right rear wheel 9 (Step 213). When it does not generate to the cycle of 120 degree in the 
turn which the generated voltage expected by any of the right-and-left rear wheels 7 and 9 they are 
but Step 213 is denied, to the left-hand side wheel motor 15, the power source wires 83U, 83V, and 
83W mistake the phase which should be attached, and erroneous connection is carried out (level 5). 
Or to the right-hand side wheel motor 17, the power source wires 85U, 85V, and 85W mistake the 
phase which should be attached, and erroneous connection is carried out (level 5). In this case, it 
replaces with judgment of the level 3 mentioned above, and judges that it is the level 5, and control of 
the wheel motors 15 and 1 7 is forbidden (Step 214). 

[0077]Since the wheel motors 15 and 17 on either side are attached here so that it may have phase 
contrast in a mutual regeneration volts alternating current. For example, since phase contrast occurs 
in a generated voltage also at the time of the erroneous connection of a right-and~left inphase to 
which erroneous connection of the power source wire 83U of U phase of the left-hand side wheel 
motor 15 and the power source wire 85U of U phase of the right-hand side wheel motor 17 is carried 
out, it is certainly detectable. As shown in drawin g 2, when the wheel motors 15 and 17 are attached. 
The time of erroneous connection of the power source wire 83V of V phase of the left-hand side 
wheel motor 15 and the power source wire 85W of W phase of the right-hand side wheel motor 17 
being carried out. Even if it is a time of erroneous connection of the power source wire 83W of W 
phase of the left-hand side wheel motor 1 5 and the power source wire 85V of V phase of the right- 
hand side wheel motor 1 7 being carried out since phase contrast arises, erroneous connection is 
certainly detectable. 

[0078]In Step 211, it judges for every [ the right-and-left rear wheel 7 and ] nine, and it is judged 
whether the check ended both wheels (Step 215). When it is judged that the check has ended both 
wheels normally, control of the wheel motors 15 and 17 is permitted (Step 216). In Step 215, when it 
is judged that the check has ended only one side of the right-and-left rear wheels 7 and 9 (i.e., when 
Step 215 is denied), it returns to Step 21 1, and it judges about the remaining one side. 
[0079]After control permission gets down in Step 216, front wheel speed is supervised by the wheel 
speed sensors 23 and 25 (Step 217), and when front wheel speed becomes zero, the relays 84 and 86 
are carried out to one (Step 218). Regenerative power is collected, when electric power is supplied to 
the wheel motors 1 5 and 1 7, the right-andHeft rear wheels 7 and 9 rotate via the power source wires 
83 and 85 and regenerative power is generated with the wheel motors 15 and 17 henceforth, after the 
relays 84 and 86 are carried out to one. 

[0080]The relays 84 and 86 are not carried out to one because a high current may flow into the 
power source wires 83 and 85 rapidly and damage may be done to a circuit, when the relays 84 and 
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86 are carried out to one during a run, until front wheel speed once becomes zero. For this reason, it 
is made not to consider the relays 84 and 86 as one until front wheel speed once becomes zero in 
consideration of circuit protection (i.e., until the vehicle 1 will be in a stop state). 
[0081 ]The relays 84 and 86 are not carried out to one until it is judged that the electric system to 
the wheel motors 15 and 17 is connected normally thoroughly, since the voltage of regenerative 
power is detected between the wheel motors 15 and 17 and the relays 84 and 86 in the case of the 
detection control mentioned above. For this reason, since electric power is not supplied to the wheel 
motors 15 and 17 when erroneous connection occurs, a drive circuit can be protected certainly. 
[0082]in the detection control mentioned above, when the levels of erroneous connection are the 
levels 2-5, a run is permitted — having (Step 204) — control permission (Step 21 6) of the wheel 
motors 15 and 1 7 does not get down, without carrying out the relays 84 and 86 to one. For this 
reason, the right-^andHeft rear wheels 7 and 9 do not rotate with the wheel motors 15 and 17, and the 
right-andHeft rear wheels 7 and 9 under run are used as a mere coupled driving wheel. 
[0083]The erroneous connection sensing device of the electric motor of this invention is not limited 
to the thing of the embodiment mentioned above. For example, this invention can be applied also 
when detecting the erroneous connection of the electric system in the motor system of a hybrid car 
and the electromobile which does not have an engine. 
[0084] 

[Effect of the Invention]Since it judges whether erroneous connection occurs combining the 
connecting conditions about the electric system of two or more electric motors carried in the vehicle 
according to the erroneous connection sensing device of the electric motor of this invention, the 
erroneous connection of the electric system between two electric motors is certainly detectable. If it 
is attached so that the wheel of right and left [ an electric motor ] may be driven here, respectively, 
the erroneous connection of right and left wheels is certainly detectable. 
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9, 2 ^m(Dmtit>'^k:^mM^rfxS^^:lt^^thLfzt 

^iz^cDt ^ay^mmmizit^ c tzmrnxm^ ^i±^j^5 

tzm<Di^mm^tLxmi^^c:tij'^mx^^). -^^^ 
(c. mmM'ffmcDmmmmaytz^izmm't^zt^^m 

[0 0 2 6] mTlcfi. mBM^mmizt^fzub. 
7h^— ^ 1 5. 1 7 iz^n^ a — ^ay—Mi^t^. 
;u^E--^ 1 5. 1 7\zjzi)m^^th^M^m:h(D 

~mmtf<^^j:vU=B'TJi'imi^xmBM^^o mmjzm 
mizm^) mf i^H^m^coTH-^ —ji^^—^ 15, M<r> 

mw¥\^m5iz^-rf)<^ :i tiiz -z) l^x it'^s^f 

[0 0 2 7] ?fv-r — ^ 15. 1 7 . El 2 cr>msS 

mimm^^^. ^m^}&mtiit. ^ti^^tt^^-f-^u^ 

— ^15, 1 7 (C^lt^XT" — ^ 1 5 a , 17aC;DHO 

Htl^5fLS±)(*. Sig^asSU, 8 3 V. 8 
3W {z.Hh(omMU^^tdbxm}W.Us 3 t=bm5) 
*^LT:fe^M7(Z>7^^-~;u^-^ 1 5(c«*g^^x. S 

;ii|:i8 5U, 8 5 V. 8 5 W ( Ctl ^^00^/^*1^* <t <fo 

— ^ 1 7 izi^^i^ti^. /n-f— — ^ 1 5. 1 7CD# 

[0 0 2 8] -< ^SP3 9 , 4 1 tn^^—Ji^'B—^ 

15. 1 7 (7:)PBl(7)miia^ 8 3, 8 5 (Di^K±f::(*. 0 
1 UU— 8 4. S etm^jnifhit 

xi^^o 'ju-~8 4, s eo-t-i^^yit. "B—^M'MU 

3 5. 3 7IC^ tj^tL^tttlj^^^h.. U 1^—8 4. 8 6 

^?t~:7^"r^c:ihT% /-n-f — -Sz i 5. 1 7'--(;)S 

t}(Dmm^mm^-\±^z:tt)<x^^o 

[0 0 2 91 ^fz. 7\^-(—)V^~~^ 15, 1 7o:)mWM 
8 3. 8 5(CPLT{^. 'jU— 8 4. 8 6<t^>/^— ^ 
Sg3 9. 4 1 irCDfell^Ifca^r. «l±-tr>-th5 O, 5 1$: 

3 5, 3 7 (cjM'bJh.TL^^. ^cfjs. Mm*^55e(;>i^tb(i. 

[00 3 0] t^:>iZ^ Tfv-f — — ^ 1 5, 1 7{Z{t. 

m 1 ^?/ll2(c^^ti^<^dfc, UV^;U/^<tP¥(**x-i)Ili 

$K-fe>-tf2 3. 2 5 7;)<^tLf^^;h^Ky Mit ^tlTl^^o HI 

c:(7)=i-<;u^?ijfflLr7tK-f — 15. 1 7(7:) 
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[0 0 3 1 ] 7^4— JU"^ — ^ 15, 1 77ti<±iz£Lt-J:5 

iz^ Ml^(D\B\^^^lmmzi^Lmm■b<± c^^5 izmm i 

^7\--^~~-jV^~~-^ 1 5(7)Xi^~~^ 1 5 a -^(?:)Uti(?> 
1 (D-y-X^>v3 >p< 1 8ic]^yftit*D+lTl^ 

^ U T - 0 cDft Jt ^j#o cfe 3 1 X > v a > 

[0 0 3 2] 7h^—;u^— ^ 15, 1 7 fc^:^^tt*& 

L. 7h-<— ;U^ — ^ 1 5. 1 7 lZj:,iJ%^^ntz\Bl±m 
{C. m^tabtirmiS^IJffllEC U 3 1 [Zy^LXzi:^^^ ^ 6 

[0 0 3 3] cc-e. ?tv-f — ^ is. i 7 (cj; y 

—^15. 1 7(7>5 t><7)-::^cDH^S<;)^l±$-^iq36-r^ 

— ^ 15, 1 1 t<-K\.>^<Dm±m^<i>mm-~mt 

tzdb. ccDct 3^fy -fXcD^^^fqifij Lr^5^^fcl^. 

[O 0 3 4] CIZTcli. Tt^-Y — — ^ 1 5, 1 7^<Jl 
1 5. 1 7(CJ; U^^^tLtzHl^miEf-cfc 

^mm^^:itt^t!^^. m2i\z7ri^iifzm^(Dmm 

[GO 3 5] ^cffe. [l!i^:;bc7>[H]i|5l(cp LT-c?fi^d:< . 
l^«30#(c:£S<5>7tv^— ;t>^ — ^ 15. 1 7(c«triEiS 

^)^^(r>7f-s^~~jl.=E — ^ 15. 1 7 r«1t^iglj!)ffl^;lSmEE 
izmmi)^^ C ^ 5 lc#t$g-r -5 c ^ "C>E^^2awSgi:r & 



[GO 3 6] [I4(i. HI 1 (C^Kf miM(^fcMt^7f.-f 

1 5. 1 7(DSS^Sl<Di^ft*i^fcii®Iiai^^t':7 

[0037] CC-Cli. 7tK-r— ;t.^ — -^r 15. 1 7 CD^ 

Lx-^^H : [ljK-tl>1^2 3, 2 5 (7>il-^^ 2 4 . 2 6 0) 
U'<JU2 ; 7tx>f — ^ 1 5, 17(D^Mia8 3. 8 

5 comtmK 

ly^Jl^S : 7\k^—JU=E—^ ^ S , 1 7 6DS3S3NI8 3, 8 
U^;U4 : [EllE-ir>-y"2 3, 2 5 CDll-^jg 2 4 , 2 6(7) 

U><;U5 : 7h-<~;U^— ^ 1 5. 17<D^^*j|8 3. 8 

5 <X) ^ $il f C t ^ ti ;I |Bl 1^ 

[0 0 3 8] Z,(D^olZ^ Tfs-f— ^ 15, 1 7 CD 

[0 0 3 9] mm(omimK^th^o:>^mxh^t<. ^ 
iz. i^-y ha-^c^^mm-t^ut^Lxmrn^ ^^ff^t^ 

^^mtf^ {:^'ryzf^ 00) c acDt^. uu— 8 
4. 8 6fi:^:7(c^*irfcy . Tfx-r — 1 5. i 
7-vfis^7i)<^±t^^;K^^:L^o 

[0 0 4 0] ijK^iC. lp]$E-b:>1t 2 3, 2 5CD#il?b<fe^ 
t^^'^t^^^ lHllE-t?>-+f 2 3 , 2 5f:^<D=i-<;Kc^Lr 

i^^e*](ciiil^-i±r*ijl0f-r^ (X7-^v:^i o i ) « ilH 
ti. a^±^t'^B?)ft^^i^csol^r4^lJi^Tt''g)o iiifsirv-tJ-2 

3. 2 5(D1pr*i36^-:6rXli5t2:^A<ii^Lr^5e-r. 
•^T^^l 0 1 [iie-t?>Ht2 3, 2 5 

(7)^l-^i|5S2 4. 2 6 7b<^Jg$i"eS^^ (U^;H) L 

r. 7\s'i—)i.=e~^ 15. 1 7 cDtij^^^^ih-t'^ (xt- 
'V 1 o 2 ) o 

[00 4 1 ] ::^'f■^y':f^ o i ic^5i^T!l]$H-tz >t^ 2 3. 

2 5CDit^^2 4, 2 6^<fg$I^ttTl^^<^Wiff^ttfr 

Jt^li. ^Iiil-t:>it1 9. 2 1 Cic^ y|tjliil)t7b<-tf P 
x^^t^^of^^mm-t^ {:^'r-Jy^ 0 3) e iiiPf<r> 

nm^ fjz>mizm% ^ m^^^mx-^^zi t ^mmr^ 
tzdbx&^o dz-e. mm^ ^-Rmmizi?'±^i±tj:i^ 

^ ^^(7>X T- ^> 1/^ ji<ft L 

[0 0 4 2] X7^'>-:::^'i o 3{c^sL%r. filiilit 

'JU~8 4. 8 6^:^>f::L y ^ ^ O 

4) . :iE^^s&7. 9a)^mayz}^MzMLx\mm\z- 

•^B^mmmmm^fyo 05) ^ i?ih«s* 

fltlSLTTb^^ 'J 8 4. 8 6 XC-r^CDIi. MiM 
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jS8 3. 8 siz:km^tm^^(D^m±T^fz^v& 

[0 0 4 3] X-x-y :7 1 OSlzmi^X. ^ISSfcfc^ti 

mE.t<tj:i^mzm^^mMmQ a. s ^tm^ttixi^ 

[0044] X-x^y^^l 07 fC^lvT, ftCDzi-f 

(x^T^:^zf^ 10)0 ^(Dm-^it. mMl^s 3, 8 5 CD 

[0 0 4 5] —^5. ^7.'TV'J^ O 8(C^l^T. tt^^^T)^ 

i\^;6<*:*cD7H-f — -s? 15, 1 irnxm^^m-^^ 

8 4, 8 6$^:;t-:7lc-r-6 {:K'fvZ^^ 1 O) « Jiai 
[0 0 4 6] z.ay^'^iz^ :^^v'J^OB{■zts>l^x\±. 

^^x^mt^^z.tiz^ I) . mwm(j:>m^t^i^^)i'2.x^ 

OCD/ti^—^lx^ — ^^r 15, 1 7 (DaStt;5e^ffltf^^t>-t± 

[0 0 4 7] -':tj^ o efc^tvr. 

fe ^@ (7> 3 -r { c iiS t /c ^ (c fife CD - c7> =3 ;u ( c t M 

'T-T.y^t^iEmizmT Lxi^iytmm^^^m^it. n-. 

-f— 15, 1 7 (Dmm^i^'^'t^ {y^^vzfi 

1 2) o x^'y>^ i 1 1 {cfca^r. :fe^m$H7, 9 cod 
*>CO-":;^CD(?f L7b>5"x ^i'^^b^^lT LXl^tsi'^ tmWi^H 

^m^. HP^. x^^y::^i 1 ^ t<^'^:^Htzm^ltx'r 
^yy 1 o 5izm^x. m^)cD-~y3iz'Z)i^x4m^^o 
[o o 4 8] ;^u^i:. yiy—^=f:yyt^ "^—^ > u 

7J^t/PKB-fe>-tt-77(Cj:y3^ U-^7!}^«l^t^S(C 
'6;^)^^'5:6^^flJif^■r^ (X^^y:^'1 13). cct?. y 



[0 0 4 9] ZCtf. #ltfilCdttm;^^j^^MS^fi^(C 
fird (Xt-^:/::/i 14) :6<. felTlc. d tt^jSl*}|S|l(co 

[00 50] ^:fi5^;jfimi±a)SjEm^f*. m^<D^5 

^fcU. h;U^m;lfi^ t.mt:>tL^o CtL^C7>d, q$fta 

[DO 5 1] IP*,. mjliNIS 3, 8 5;&<iE«{::ftJt*+l 
Tl\tu(*\ d$ftm;^$WCD^^ffor^7H^-~;b^ — -^r 
15, 1 It^hJi^O'tmti-thZ.ti-^tsil^o mz. 
*i8 3. 8 5 7!)<]E«fc}gjS^HrU^^j:l^li&(*. d $tS 

/^LSij®ic?5<?^$fTo/c/-iit-T:\ *jsi ^mt^-tmxitt^i^ 

TfW— 1 5, 1 7;6<h;u^^db::^3tr 
do c:cD<h^. 7t^-f— 52 1 5. 1 7<;)p — ^(cfi 

:6^^?f^fc^35<{is^^b. IP**. mmMmtt^^ch. H 

[0 0 5 2] -^Zr^ X^^y3^1 1 4lCfca^Tdtt^;lit 
*l»^lfti$MfCfTofcSgS. IiiK-{z>-9-2 3. 25iCj; 

Ut^-Y— ;U^--^ 1 5. 1 7(DP--^(DJKB^^fcb L. 

^m^mu^mttm^xi^f6:i^t^t:'?-b^^mm'th 

(X-y-yZf ^ 1 5) c ^'ct*?. Xi^^vT^'l 1 5fc5fef£-o 

i,-yiizm^mmit-^<mMcmB. mt>. x-x^y:^i 1 

5^<^^^tltziia-(i. m^Ji«8 3, S 3-b^iE^izmm 
^tiTl^^tt^i: LT. UU~84, 8 6 ^:t- Ic-T ^ 

<x-x*y::^l 1 6) . 

[0053] ^.^-^zfi 1 eizmi'^x. -^(Drnm^coi^ 
9, 2 1 {cj; uiutiiijg^:^m L. iijiiii^7b<^^is:m 

117). gP^. U 8 4, 8 6f*7r:7-efc^(DT!. 
il$E#fCjc y X>v> 1 1 ^ffll^-t:*$fi 1 7t)<^fr^^. 

[0054] Xlhv^^ 1 7{c^i^xffr$i*il76<is:^fg 

lilJi-^fe-g><hfW^HfciS'^f*. ^tSiit-i2>-t^1 9, 2 

MZ^lji^m^^fzmtmmi^^^t. [5]|i-t>-tt2 3, 
2 5 J:: tj ^ ^ ti fc ^Itillt t-b<-^f^ E z> 
T&^^fW-r^ (X-T^y:/1 1 8) „ iaS#(7>»^7!?<M=^cf:'6 
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4) <t: Lr. Ttv^— ;u^— ^ 15. 1 7 CD$i|»SlliL-r 

h 2 0). 

^•th'm^Kt. il^|ii2 3 , 2 5fiIEL < fg^^lc^ tiTlA 
^CD-efc^;6^^^. S^ISS 3 U. S3V, 83W:6<^fiJ 

(i. S;®^8 5U. 8 5 V, 8 5W75<Sftl]0.^v-<~;U^. 

T?fe^<h4^iJift. /-N-f— ;u^— 1 5. 1 imwmt:^ 
iht"^ {:^'fv^^ 1 9) « 
[0 0 5 6] stc. X7='^y:::fi i 5 ic^^u^ri&^&^Si 

^15. 1 7<^)*IffiI^?FPT'r^ (X^':/::^1 2 2) . X 

"T-^:;::^ 1 2 1 (c^^InT. &Sftiffl7, 9(Do'^(D'~y5(D 

Xx-y-;:^ 1 2 1 7&<S^^tuycit#[ix-^^:/:/l 15 

[0 0 5 7] ±'^Lfz:^\^%m\::^l^Xit. I^t^ 

$^<7) U'^yUTb^ U^jiU 4 X(± 5 (7>lia'. ^fi^fiS^ Rl * n § 
(Xir^::;7^1 1 2) A<U 1^—8 4. 8 6 A<;f +1^ 
(X^^V3^1 1 6) (DX. 7\~-^ — ^ 1 5. 1 7(D 

7 3b<lllfeigl)^;h.^c:<t:(i^f <\ ^^T4^(^>:fc:&^^ 7 . 

[0 0 5 8] /d:fc\ ±aiL/--^Jteff^^l?fi. Thv-r-^U^ 

— ^15. 1 7 [Cfc{t^P'-^CD-[lllE;6<. Tt-v-f— 

n\-f ^^^m-^O^-^-^ —)l'=E — ^ 15, 1 7(r>*ij5: 

[O O 5 9] 1^5 (a)lc(*. zc7>J:^^j:7K-f — ;u^--$ 

1 5CD|:^q§{5:6<^^tLrl^'g)o HI tlT — ;b-=E 

— 5i 1 5{*. jKmx^-oi^cDT'^^—u—^m.ayn-^^ — 

VU^ — ^T?. +Affl<D7lci^aB 1 5 O <t+y^.fi(D=]-Y;ix 
1 5 1 <^:S'^LTL^i>o 7^^^iS^ 1 5 01*. 1 

— ^ 1 5 bCDP^SiCi^l^fC^y ^tI't^tLTL^^. — 
XiP-^ 1 5afi:. il1g*«S*i±Tfl^;S^*ifcSi(*t>K 

t^-x^— X(zz]-<;u 1 5 1 ^b^^Uftlt^tit-t^^^T^fe 

^ 1 5 bCDl/8lp}|E:6<. 7tv-r— — ^ 1 5{cJ;V^± 

* iHl :^ c;>- <h ^ . 

[0 0 6 0] [115 (b)(C{^. &=J-f ;b 1 5 1 (Dm.%.m^ 



r^y. c*t7b</i-v-f ^ 1 5<D4»'ilwc^Lr>E*f$] 

[O O 6 1 ] [Il5(C^$*L-g,J;5?Et/1^-f — ^ 1 5 

-0;*<^). z:;K(c^Lril2(c^t"fi1i^± e ^lS(f;tx 
li^cfcu^o <5iJx.(i\ Hi 5(c^^H^?t^-f —yu^— ^ 1 51? 

^ 1 7 (coL^r ti|Hi4iT:fe^o 

[0 0 6 2] c:<;>||^telF^^^cfca^r^^. miiic^^K^H 

yc-OiaJl±.(DBiilti (/t:-f— ;U^-'5? 15, 17) 0>m 

^ tiT L^ ^ :6< - oi.:i Ji(Dma^F«l r^iiR o r fgsr^ ^ 

\^xt^<. hi(D^z>\zw.mm^^xi\^is<^^umzn 

[0 0 6 3] m^meKum^-Mzm~mM(om 
mm<0'M^m^\hmw<r>mmwmiz'Di^xwiB^'t^. 

[0 0 6 4] me\tm-mm^\hm^(D-mmMmt^ 
ISK^titcm® 1 o«/S$-^^vXxAHl-efe^c 

1 cov^x-xAi*. 7h-<— -Si is. i i(r>^m. 
jS83. 8 5CDJiS«S$3|$tilt-^e:S<7>^;b<. mi 

[0 0 6 5] meiZTyk^^^mmMz^i^xit. 7\-^-c— 

^^s, ^7(Dm.MMs3, 8 sizMLXit. 

1 5, 17<1:UU— 8 4, SStCOmiz^ 
t^r. SEE-br^+J-S 2. 5 3(cJ;yaBE^*g^fforfc 
tj. c:(D*SS;!)<^— 'S^fflSWs 5. 3 7 ^r:3M»^n-Cl^ 

c 

[0 0 6 6] mat. ii6(z^-r»si(cfcNf -i>7h-f — ;u 
^— 15, 1 7 (Dmn^mcDmmK^i^mm^Trs'ty 

15, 1 7(D®mmgE<^)iif*^S^ LTs ±^L 
[0 0 6 7] ^l^(;)Mft^1taiB#(D*]ffll-rfe^;b<. * 
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i^siWfcam^i^T^yw^^ cx^^^y 3^201) . mm 

T. Tt^-f—yi.^ — ^ 15, 1 7C0^W^^lLt"^ (X^ 

^>::/202) . c<z)i#^. lllfe-tz>-+f 2 3. 2^iZ^l) 
[0 0 6 9] Xt-^:^:^^2 0 1 {c^si^T|pllsir>+>-2 3, 

2 5 (7>(i-^js 2 4 , 2 Gm^m^tixi-^^trnm^^fz 
m^it. m^ig-t?>^ti 9, 2 1 (cj; yi?iiHiiS35<-tiP 

iefc^;6N^'5 7!)^^4^W^^ (x-x^:/::^'2 o 3) . :zz 

(Dm^t±<mmx&^. 

[0 0 7 0] X^^^3^2 O 3{Cfc%%t:. BiTlijli^75<-i?^ 

Mntm'^^ti^ (x-x^y ::^2 o 4) . :i(Dt^ 

^.MMMSS. 85±CDUU-~8 4. 8 6(^:r>(C^ 

*LrL\?JfO^<7)-c. 7fx^--;u^— ^ 15. 1 7^(*^::ti3!)< 
[00 7 1 ] ;jfefc. ^^>::^<^:/^"— ^x/:/^— 

RtfPKB-t >+H 7 7 J; y U—^tm^^^BiZ >g) 
(Xi^^y >^2 O 5) o CZ-tr. 

:^iz^ mimizjzi)^m^i^<Mrf-^ti. 't(Dmmmmt}< 

[0 0 7 2] m^mmm^'^m.iiiiLtu^iztzi^x. 
*$tiS-t3>Ht 1 9, 2 1 (c^ y^i±l^:^^/cf^$iilJt^?^ 

3. 2 5(cj; tJ1ttb^tLtz^fiilltt^^i:/6<~g^T^7b^ 
(X^^y3f2 0 7) , r^#co^^^?5<M 

[l$E-t?>1t-2 3, 2 5:6<. :fe:=&i^icfg2^^tli: l^-S (U 
^;U4) <!: LT. Th-f — ;t/^— ^ i 5. i 7CD*j»^^ 
iht"^ (xt-^v:/2 O 8) o 
[00 7 3] «® 1 (D^flj:6N»bM'^<!r. ^:fe^*g7, 9 



3, 2 5 7b<^t:fe5^m^t^ttTl^-g>t. {IllErtr>-tf2 3. 

2B\z^^^\h^Mzm^k^mt. miiiiiiiz >+f 1 9, 

2 1 fCc^: U4llfcli;^ti^:fe*FHiJ*iRr3. 5£DjSS^^ ( = * 

[0 0 7 4] ^tz. n-^t^'^r^t hZ.tiZ^'oX. 
mml , 9:6<Il]feL. /K-f— ^ 15. ^ liz^i) 

^xizm^L.xi-^ht'^ E ot^^mm-t h (x^^v3?'2 o 

2 o ^ts^^^^Mzt^xt. %±m.w.m^\.m\zm't^ 

Ts ;U^ — ^ 1 5, 1 7 <^)*lW^^ih-r'g) (X-x 

3^ 2 1 O ) c 

[0 0 7 5] X^^:; >^2 0 9lcfca^T. 7^^@ <h Silfi.^ 
8 3. 8 5;b<t^^I^;aTL^-g><hfiJiT^^fcit^f*. 
T:fe^$ft 7 -BlXS-^W^ 9 <7)#*i&fC^ffi L frtBir^^^ 

J±7b<fe^7^)^chf d;6^^4^ij^-r^ (Xt^^:^::/'2 1 1) ^ <!f(D 

3. 2 5{Cct t-jTf^-f — 1 5. 1 7 — ^iiS 
^^^^^Z.ki{Z^r:>Xl^mX^^. , 9CD 

9j5^^g:^^tifc^^li. ^-r. li;Ti^8 3, 8 5y()<5fe:& 
a>7h^— — ^ 1 5, 1 7ra'T3l^miS**trtNi> (U 

-^^L-s) <h Lr. /i^-f — ;u^— ^ 1 5, 1 7<DM^^^ 

ih^^ {'X^vZ^2 1 2) o 

[0 0 7 6] X^':/:i^2 1 2^Cigl^T. :fe^$H7^t/:& 
<tlw9(D^SSrS(C. Uffl - Vffl - Wffl(DH4B7&<. 

tzmWA M 1 20° ilX^ Si± ^ r ^ -5 
t^^nm-t^ {^'fv~J2A 3) o W^'^mi , 9(7)^51 

Xn^-f. 7.n--jzr2 1 3A<^^**Lfr^^l±. 

8 3U, 8 3 V. 8 3 W75<^tlJ<7)/-t^-<--;b^ — ^ 1 5iC 

rt^^ (U^^/US) o fe^l^f^s «;ISSS8 5U. 8 5 

V. 8 5W^<:fe«ijcr)7f.-f — ^ 1 7{cMbT. 

;u5) o coii^. ±i2iiL/cU-^;i.3<;>*iJft{c{-t^r u 

^yPST^fe-Sct^flKfr L. Th'i'— ^U^— i$f 15, 1 7(D*I| 

ffll^^lLf (X^'y:^"2 1 4) 0 

[o o 7 7] cd-c. :£^CD7tv-f — — ^ 15, 17 
Sl^(Dlil±3^;)SmE^cfeffl^^SOcfc 3 \zm U «!t 

U^§CDS?ii^lB 3 Ui::&#J(?>7n-r~~-;i>^— ^ 1 7CDUffl 
^15. 1 7 ^mUf^lttcit^. 2£fflj(D/1-x-f — ^U^— ^ 

1 5(7>vtiom;1g^B 3 v<t*^ffifjcr)7f^-f — ^ 1 7 
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[0 0 7 8] ^fc. T.'t -J 2. ^ 1 (rfc^AT&q&^li 

;&^^¥^J»f^^ (XT-^;;>f2 1 5) c ^tSi <!: t ^ x ^ 7b< 

^15. 1 7(;)$W^|^Rlf -5) (X-f-^V3^2 1 6) . X 
n-V':^2. 1 5(Z^$L^r. ^:fe»lt7. 9 CD ^ CD-::^(D 

Xi^^^::^2 1 5 7b<^:S^;Ktrit^(^X7^^:/3^2 1 1 

[O O 7 9] •7.n'V^2. 1 6 |cfcl^r*I^SIg+Rr7^)<T M fc 

(X5=-^v":::^2 1 7) . tij$Hilit:6<-ii □ <t ^jrofccir^ic U 
U— 8 4, 8 6^::^-Xc:-r^ (Xt- 2 1 8 ) o U 
— 8 4, 8 6^^:^t->fc^4^r:6^^)i^P$^^. S;JS«a8 3, 
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